Gene transfer of CuZn superoxide dismutase enhances the synthesis of vascular endothelial growth factor.
Nitric oxide (NO) and reactive oxygen species (ROS) are emerging as important regulators of angiogenesis. NO enhances VEGF synthesis in several cell types and is required for execution of VEGF angiogenic effect in endothelial cells. Similarly, hydrogen peroxide induces VEGF synthesis and recent studies indicate the involvement of ROS in signaling downstream of VEGF stimulation. VEGF synthesis can not only be enhanced by gene transfer of VEGF but also by overexpression of NO synthase genes. Here, we examined the possibility of augmentation of VEGF production by gene transfer of copper/zinc superoxide dismutase (CuZnSOD, SOD1). Overexpression of human SOD1 in mouse NIH 3T3 fibroblasts increased SOD activity, enhanced intracellular generation of H2O2 and significantly stimulated VEGF production as determined by increase in VEGF promoter activity, VEGF mRNA expression and VEGF protein synthesis. The stimulatory effect on VEGF synthesis induced by SOD1 gene transfer was reverted by overexpression of human catalase. The effect of H2O2 produced by engineered cells is mediated by activation of hypoxia-inducible factor response element (HRE) as well as Sp1 recognition site of VEGF promoter. This data suggest the feasibility of stimulation of angiogenesis by overexpression of SOD1.